Introduction
As a continuation of our work on small computerized radiation spectrometers and dosimeters,1-4 the Health Division at Los Alamos has developed a new battery-powered portable survey instrument that combines various radiation detectors with a low battery power CMOS computer to acquire, process, store, and display a wide variety of radiation data. This multipurpose "radiac" is generic in nature and can use any of the standard radiation detectors such as NaI, 3He, LET proportional gas counters, solid state surface barrier detectors, etc. More than one detector can be operating at any one time. For the first time, a single, one-handed operation, lightweight, "smart" instrument can be carried into the field to provide a, X, y, and neutron monitoring, thereby eliminating, to a large extent, the use of multiple single purpose instruments. This development will make it even easier than previously possible for workers in the nuclear industry to carry accurate and sophisticated, yet simple to operate, radiation measuring instruments any time they are in a potentially hazardous location. This will provide less opportunity for serious exposures to occur by timely measurement and warning.
Multipurpose Radiac: General Description
The radiac is shown in Fig. 1 power the device for up to 100 hours. Other functions of the radiac include multiscaling, with up to 60 channels of data stored as a function of time. Dwell time for each step is currently programmed for either 1 or 10 sec. A manual multiscale mode is also provided for storing radiation data by, for example, container or location. A small pushbutton located on the handle allows the operator to store up to 60 individual radiation readings with no predetermined dwell time between readings. The multiscale data can be displayed as a bar graph for visual inspection or as individual channel readout in numeric form. Because of the computerized nature of the device, the stored information could be readout in digital fashion via appropriate interface.
The use of custom software, easily changed, and integrated circuits will make the servicing and calibration of such instruments much easier. Indeed, this instrument should, in reality, have very few "parts" that require service. When servicing or calibration is required, it could even be accomplished at remote field locations via a yet-to-be developed computer service module (see mockup in Fig. 1 ). A computer of more than adequate capability for such tasks was reported last year.5
Electronic Design
The electronics which make up the radiac are shown by block diagram in Fig. 2 . They can be broken down into 3 basic blocks: the detectors and their associated parts; the computer section; and the display section. A regulated high voltage supply provides bias voltages suitable for a number of types of detectors. It is variable over the range of 100-2500 volts. The detectors used in the prototype instrument are a thin window pancake Geiger for beta and gamma, a small high range Geiger for high gamma fields, and a silicon surface barrier detector for alphas. Each detector has associated circuitry to convert their output signals to logic pulses. The pulses from the detectors go to a series of logic gates which select which detector pulses go to the scaler. The scaler is part of the 146805 microprocessor which is the heart of the instrument. The 146805 and its associated memory form a computer which has a number of functions in the instrument. First, it counts the pulses coming from the selected detector for time intervals determined by the clock circuits. Then 
